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Figure 1. The linearity was analyzed by serially diluting the mixed QC samples
(MQC) at the following dilutions: 1:2, 1:4, 1:8, and 1:10. The observed concen-
tration was plotted against the reciprocal of the dilution to demonstrate linearity
of dilutions.
Figure 2. Differences in biological activity were identiﬁed when examining 3
samples from normal (3.23 ± 0.38 ng/ml) and OA (2.25 ± 0.37 ng/ml) horses.
Signiﬁcant differences between groups are represented as * P<0.05 using an
unpaired t-test.
Conclusions: Conclusions: The Urine Pre-Clinical Cartilaps®
ELISA is a reproducible and valid assay for use with equine
urine.
Acknowledgements: Study supported by the University of
Florida Pari-mutuel Wagering Trust Fund.
131
A COMPARISON OF METHODS FOR MEASURING
CARTILAGE OLIGOMERIC PROTEIN (COMP) IN HUMAN
SUBJECTS WITH KNEE OA
T. Stabler1, F. Fang2, J. Jordan2, V. Vilim3, V.B. Kraus1
1Duke University Medical Center, Durham, NC; 2University of
North Carolina Medical Center, Chapel Hill, NC; 3Institute of
Rheumatology, Prague, Czech Republic
Purpose: The purpose of this study was to compare two com-
mercially available kits and an inhouse method for measuring
Cartilage Oligomeric Protein (COMP) in human serum and as-
sessing their utility as biomarkers of knee osteoarthritis (kOA).
Methods: Blood was collected from 80 women participating in
the Johnston County Osteoarthritis Project. Serum was sepa-
Abstract 131 – Figure 1. Correlation by linear regression of Inhouse, Anamar, and Biovendor COMP (n=80).
rated immediately and stored at -80°C until analysis. Care was
taken to insure all samples had undergone the same limited num-
ber of freeze-thaws at the time of analysis. COMP concentrations
were determined using 3 sandwich ELISA methods: an inhouse
method utilizing MAb’s 16F12 and 17C10; and separate com-
mercially available kits from Biovendor (Modrice, Czech Rep.)
and Anamar (Gothenburg, Sweden). The Biovendor kit utilized
the same MAb’s as the inhouse method. The inhouse method
uses COMP puriﬁed from human cartilage as it’s standard while
Biovendor uses a recombinant human COMP (Gln21-Ala757).
Anamar uses human serum as a standard and results are ex-
pressed as U/L instead of ng/ml. OA status was determined
radiographically for each knee from posterior-anterior X-rays us-
ing the Synaﬂex positioning device, and a Kellgren-Lawrence
(KL) grade of ≥ 2 in at least one knee was considered to be
positive for kOA. Linear regression was used to compare the
results from the three methods. COMP concentrations were ln
transformed and one-way ANOVA was used to assess the asso-
ciations between COMP concentrations and knee OA laterality.
Results: Demographic and clinical characteristics are shown in
Table 1. Fifty percent had knee OA, and this was unilateral (1
knee) in 58% of those with kOA and bilateral (both knees) in
42% of those with kOA. Correlations between the methods (Fig.
1) were as follows: Biovendor to inhouse R2=0.897; Biovendor
to Anamar R2=0.249; Anamar to inhouse R2=0.210. All three
methods showed increasing ln COMP concentrations with the
number of OA affected knees (Fig. 2, see page S82), with the
following associations: inhouse p=0.0134; Biovendor p=0.0171;
Anamar p=0.289.
Table 1. Demographics and clinical characteristics of the sample, n=80 females
Mean age, yr (SD) 64 (9.7)
Mean BMI, kg/m2 (SD) 30.9 (6.8)
African American % 50
Knee OA % 50
Inhouse mean COMP ng/ml (range) 1608 (404-2929)
Biovendor mean COMP ng/ml (range) 872 (256-1582)
Anamar mean COMP U/L (range) 11.8 (5.7-18.6)
Conclusions: Correlation between the inhouse method and the
Biovendor kit was excellent, as expected since they use the
same MAb set. Correlation of the Biovendor or inhouse methods
with the Anamar kit was not as robust. The large differences
between mean values and ranges for the inhouse and Biovendor
assays are probably due to differences in the standards used.
Only the inhouse and Biovendor methods showed a signiﬁcant
association with kOA. All results were unadjusted for BMI, ethnic-
ity, or age, which may all be important confounders when using
COMP as a biomarker of OA. On the basis of these results, the
Biovendor COMP seems the best suited of the commercial kits
as a biomarker for kOA.
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Abstract 131 – Figure 2. Ln COMP by number of knees with OA (KL>2). Control (O knees, n=40). Unilateral kOA (1 knee, n=17). Bilateral kOA ( knees, n-23). Results
of One-way ANOVA with Bonferonni post test shwon when signiﬁcant.
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Purpose: The role of altered contact mechanics in the patho-
genesis of post-traumatic osteoarthritis (PTOA) following intra-
articular fracture remains poorly understood. One of several pro-
posed etiologies is that residual incongruities (i.e., topologic irreg-
ularities in the articular surfaces) lead to aberrations in the joint
contact stress distributions that, over time, predispose to PTOA.
The objective of this research is to quantify altered joint contact
stresses in ankles following surgical reduction of tibial plafond
fractures, using patient-speciﬁc ﬁnite element (FE) analysis.
Methods: Three-dimensional contact FE models were created
for 11 ankle pairs from a series of (intra-articular) tibial plafond
fracture patients, using techniques previously described and val-
idated. Both fractured ankles and their intact contralaterals were
used from each patient. The source geometric data were pro-
vided by CT scans obtained following surgical fracture reduction.
Subchondral bone surfaces were segmented to deﬁne rigid bod-
ies over which articular cartilage layers were meshed. Starting
from a neutral ankle posture, a sequence of 13 loading condi-
tions (loads scaled to patient weights) was applied to simulate
the stance phase of gait. Computed contact stress values were
summed at each surface node across discrete instances in the
simulation, weighting each instance by its resident time in the
gait cycle. This chronic contact stress exposure measure, serv-
ing as a metric of degeneration propensity, was then compared
between intact and fractured ankle model pairs.
Results: The computed distributions of contact stress exposure
(per gait cycle) are shown in Figure 1 (for visualization, models
are mirrored as needed to make intacts appear as right ankles).
In general, intact ankles had lower peak exposure values and
more uniform, centrally located contact patches. The contact
stress distributions of the fractured cases were more heteroge-
neous, with focal peaks and higher magnitude peak stresses.
The average peak contact stress for fractured ankles was 38%
higher (p=0.0015) than for their intact counterparts. The greatest
difference in peak contact stress between a matched intact and
fractured ankle was 82%. For all but one patient, the fractured
ankle had a smaller amount of area with low contact stress ex-
posure values, and a correspondingly larger amount of area with
high exposure values. Chronic contact stress over-exposures
(exposure to stresses above a damage threshold) ranged from
Figure 1. Contact stress exposure on the tibial articulating surface for the 11
intact and post-operative ankle pairs (anterior-inferior view).
essentially zero, in the most benign fracture incongruities, to a
high of 18 times the matched intact ankle.
Conclusions: The patient-speciﬁc FE model results represent
a new level of rigor in the attempt to elucidate the relation-
ship between altered contact stresses due to residual articular
incongruity and the clinical outcome of patients treated for intra-
articular tibial plafond fractures. To the authors’ knowledge, this
is the ﬁrst FE comparison of cartilage stress of fractured versus
intact joints in a major clinical series. Moreover, contact stresses
were computed not just for a single isolated loading, but for load-
ings throughout gait. Series-wide differences in the calculated
FE metrics between intact and fractured cases were relatively
modest. Averaged over the entire series, though, these ﬁndings
are likely conservative, in the context that not all of the fractured
cases would be expected to develop PTOA. Further indication of
patient outcome, as the data become available, will allow a more
clear assessment of whether stress over-exposure correlates
with development of PTOA.
